The β-interferon scaffold attachment region confers high-level transgene expression and avoids extinction by epigenetic modifications of integrated provirus in adipose tissue-derived human mesenchymal stem cells.
Because of their abundance and ease of isolation, multilineage differentiation, and paracrine and immunoregulatory capabilities, genetically engineered adipose tissue-derived mesenchymal stem cells (ASCs) might combine cell- and gene therapy-based strategies for efficacious tissue repair/regeneration. In this report, we aimed to analyze and influence the long-term dynamics of transgene expression in ASCs transduced with different gammaretroviral vector configurations incorporating the human β-interferon scaffold attachment region (IFN-SAR) and/or chicken 5'HS4 β-globin insulator sequences. In our undifferentiated ASC culture model, naked retroviral vectors experienced EGFP transgene extinction correlating with increases in both H3 histone deacetylation and CpG dinucleotide methylation within the 5' long terminal repeat-primer-binding site proviral region. Retroviral configurations incorporating the referred boundary elements alone or combined were able to prevent the development of the above epigenetic events and to reduce transgene extinction to different degrees. Particularly, the IFN-SAR sustained the highest levels of H3 histone acetylation and transgene expression throughout the study. Analogously, ASCs differentiating to adipocytes or osteocytes experienced a gradual decline of EGFP expression using naked retroviral vectors. In contrast, only retroviral configurations including the IFN-SAR alone were able to overcome the epigenetic pressure, yielding high-level, uniform transgene expression throughout both lineage differentiation processes. Thus, embedding the IFN-SAR in retroviral vectors should have positive implications in gene repair strategies using ASCs.